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(57) [Si^] 



( 2 

1 

*^3.75lIlMJ^^T^ ';>®i';r>mS^2.25niMJiAT{Cilit 

Yv^i^T/^^^ ht::i'y-^>(Dmmitm : 2~9 : 1 

4 * fctt 5 ia«©8{jg;^^, 

1) *;i/J^'i7AJfe!K^?gi:=i^-y>^^tr';>il^ 

2) *;i/$^'>A^^Mi:=i^-'y>&^tf'; 

->^>©MgitA^70 : 30~85 : 15tifi^$tl5:®^t43 30 

n^ ffil6ia!|!iT-©*;i/i">Aig7X^MiiSAS4ooiiiMWTx 
'J >IUS*^JijSAsi20iiiMJWTT-fe 5 CI h ^iltaSchl- 
5^ il^a6§a®©S!ji*^o 
[if*«8] mi§aSli&^S[^OSii£;M®pHAS7~llT- 
i»*a4~7.®v\-rtv*4«t 

ia«oS«;^ffi. 

[iS^« 9 ] BUfaSj55MOMje*535~40"CT- 5 CI i: 

[Ht^^iO] ^e>t:. B?jia;&^T*f#f>nfeW^^SI 40 

ws.^±imn^(Da^-^> 1 gc*fL-cio/ziiioi~i 
0IIlmolfflv^^,^ls;li:;&i|$^^;■r5^ m^mi iia«© 
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[0 0 0 1] 
[0.00 2] 

©M#^Jif#^*s^ffl^^^SJ©^As^v^„ LA^b. 

#©ffiffl{i«i#'NOMa*s;k;§<, ggiig*.is?>nsfe 
bfcAx^^^;a■3ls^t:^4^)e.^^5ttHl±, :^<*:#{cffiv^?^ 

[0 0 0 3] ^^mmm<^(Dmtmmm<Dj\^ kd^>> 

T-'^^J^f h (HAp) i:5t»^©n7-'y>A»?>)5:5^^ 
iJ^T-^So Cl^^e.tt^ :£f*:#-cffHApAs^©c«li;^|qHc:n 
7-'y>^$tiCt&oTE|fiIbfeilt*©:>-yn»JfS^>;' h 
(SBffllSJfb) U C©:g3g*s-^t1^f;tcD;^ 

>$ffl5!^-&t»*fc;^lti?tt, ^«i:#PI«©«3i-?>!l#14?& 

[0 0 0 4] a bfeAx^^i^tj^tti^i^-^ffl 

m«H4K:iQ;tT> #ffii6i:il!^b. #ll^^asge<jti£ 

[0 0 0 5] -^ZX. YXi^i^7;\^-i y^u^y— 

^^m^tziixDm^-mm-t^iSi-^ixx^fz, mx.\i. 

#ffl¥7-101708^SffiKtt. 3 7-y>SMi: U ym<D 
V -Mma^-^m^mismi^mm-^fix^^^o t 

tz. nmw-n-mzo9^ikmiziii^ Rm<Dj,\it'^^ 
±\^tzPit)e,m^}}mmBt?>^tx±ii.^mu<Dmmi 



( 3 ) 

3 

[0 0 0 6] b*>b:feAse.^ zh^^mMii.m'^'i^^fi 

[0 0 0 7] 

^::iv-^>tJ\-( Yxi^'yTi^^^ h.Offi^ft:t43V^ 10 
[00 0 8] 

[0 0 0 9]>;5;t)*.> *^B^ttfeiT© (1) ~ (1 

(1) ¥^Stt«i:gAS60/ziiajt±CD/N'f \^U^i^TJ^^4 

(2) mtm-^mK Yu^i^7)M>^ v<ozmf 

±fB (1) ia«®w^^^it^^<*^)i^o 

(3) mil33^-'5^>AK 

i.^ ±IB (1) (2) i3«i(D*^jis^«^4«;«- 

(4) aiS^^l^lC*5it5*;i/'>'>A^;i->iae?fe3.75 
mHtAT. U >^'r 7^>5gJg^&2.25IIlMUT{C^^1-5ct^ 

±13 (1) ~ (3) 0V>-rnA^ 1 C§B«0« 

(5) B^ifBK^C^^gt||*|Ci3V^T. KD:^'> 

Tyl^f hiin^-'^XDfiMtbA^S : 2~9 : IT-feSCl 
fc<fc?^i:-r-5v ±iS (4) I3e©^M*^o 

(6) felTOl) i5J:tf/*fe{±2) ^^Jfflll-SCiiilcJ; 

>^^:t>^iJg^$iittl.ci^;£4t^i:1-5^ ±iB 
(4) ifctt (5) iB«0§!Sjg;&i£„ . 50 
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(7) ^JSKtSA'f Yuiri/T;^^^ Yt^^-fycy 

l»Jtii«70 : 30~85 : 15tilf#^n§^^lC*V^-Cs * 
>> AiS7X^^S®¥i53iM^SjS A^5~25il/min. !±1^ 
SltT-cD*;i/S^>i7AJg7X^^g?iiS*^400niMJi^T. 'J >^ 

§3 (6) IBeoSii:^?*. 

( 8 ) fi5fBSf&^^[*I©SfSM®pH*S7~llT'fe S CI ^ 
§!Kfai:1-5. ±IB (4) ~ (7) OUl-jxAntlBfJ 

( 9 ) B!jlBS*SM©ia^AS35~40'C-e ^ C h *iRf6S i: 
tSs ±fB (8) IB«©Sig:5&iS. 

(10) HlitB*S-ef#e.tifcW«SM^1S^^{*: 

(4) ~ (9) ©v^■r^^M^c«iii:s■ffi. 

(11) ^BBIiS<SAs^ ^)\^^-)\^T)\^^\^Y-^m\^tz^ 
mS*BtJ:oT^|tA$ns^i:S!|$eSi:-r5s ±iB (1 
0) ia«©SSji;^S. 

(12) mtW)\y^-)V7)\^y'\:^Yi^. Mmmm-^^ 

imP^^O-:2^—>fy 1 glC^UT10/zmol~10iimolffl 
v^^,^^5ii:&^tl!c^:1-5^ ±iB (1 1) fB«cDi{J§* 

. (13) :2v-fytf'^m^ixx\.^^zt-^^^ht 
±iB (1) ~ (3) *»?.®jsn5v>-rn*afci3t5 

^ixfz. ±§3 (1) ~ (3) *5iy« (13) >f)^?>a«ti 

[0010] 

jUcDfi^C^JSffiT-feoTs 4*^®^^ (tztm. Be 
ckman-Coltertt^RapidVue^) S fctt J: t) iiJ^^ 
ns. H!i!B¥J^iliiifttt> liimfcl±ffe S i: J: >) b 

<x 3iiiiiiW±-C-feSi:$^{cSf*bv>, 

[0011] *%0^©^M»l^a^4ft*^*4{::*v^T. 

saiRi b. in-^^mm^ii-Mmtiztifi^t b 
(.mib^mx rmt^mmj io) j ^M.mt^o b 



5 

Ddfi/7/'^;5''l'.b :HAp) ifi^iif.^^^<Dm\^. ttut) 
[0 0 12] Yti^i^m^^ Vii. — asM^^ca 

,(po,).oH. tt^ih-^-^^^. ^(D&moymt^M 

iBtet<toT^ CaHPO, , Ca>(PO, Ca,0(PO, Ca,, 
(PO, ), (OH), . CaP, 0, , s Ca(PO. ), ^ Ca, P, 0, , Ca(H, PO, ) 

^tSo ttz. A-f HD^->7'/i^^ h{i> Ca,(PO, ),0 
H. ^fcliCa, . (PO, ). (OH), (DUm^-^'^-^riUt-^^ 
a*fi!c^i:ti)'fe)®T\ C&m^O-^^its Sr. Ba. M 
G. Fe, AU Y. La. Na, K^ H«:Jf4^?>®{fn5 iaJil± 

0,. BO>s SO,, CO., sio,^A^e.3i«ni. ifflw±T-fi 

0. co.iF*&iUsn?> lSu^±"r•B^^^^^Tfe<tv^o * 

§c.i^^^a:i7n^^ boP0,ijJ;yf0HjS<;^©— SBtiS'^c 
0.tB^5l^^^•rv^5fe«)> ^^ffl'&^^WJf^omji^s 
^4'iP^®C0.cD?aAi:#fi£^^©-^Bl^ (0~10H* 

[0 0 131 «t*5x -'^'r KDdp'>r>'^^J"f h-tt> 

*/T)^^A \l •t'. A;i/5^«!7ASIF'J >©M?lt (Ca/ 
P) H:1.3~1.8©^fflrtlc^?.c:i:*sjf^t<^ !|^H1.5 

~1.7*sj:l3$fSUV^o Jl^lt*n.3~1.8®^fflrttfe 
[0 0 14] ^^--rvti, :iST-(i2 oamSJg®^ 

J; o T # nfc :3 7 > * ffl 
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6 

[0 0 151 C3T\ n7-y>©^?a©^tA^T-ft*> 
»As^<. J;<?iJ^^$tlTV^4©ttIM^7->y>-C^ 

■rcl^:*#v^. *^qaffflvxe.ix537-'y>©^?ffl 

iz-fML 7^ Mb. ^>y-f;Wb. x;:^T-;Hb. 7^ 
Hb. ^T-i?>'{b«:if. S[lC^b^^illibTfflv^T*) 
LO J:v>, 

[0 0 161 ::i^-^>(Dm^ysW.t\yXl,ts ^J^«. 
Huf3©Ui^Jl*4 (afe^i|i«^#;?.fiE^filil^<) A^e.fl'tt 
B^^s ^7 3i>^:feJf©#®T-aai1-S:^ 

— i;'>i:bT^@1-S. ::©^^14=i7-'!f>^pl^'(b 

0 0 %©jR$f^?*^©:3 7— y>i: bt nlS^bT-^ 
5, 

[0 0 171 *^wi::fflv\e)n53^-'y>©fliss*as 

•^bbtv^Si:§©^^FaA5;»ctv^h^ i:i*^S©fc«)K: 
m.^i^<D^&ifi^-\-^ tta^tz^. ^ y «J ^ (#^5- 
^)>5::37-'r>^ffl<'^'5^i:45»*bV^o MM 
■5I^'fb37-'y>i:T;i/*UqI^^b=i7-y>{±. 
p( U^y ^ ^As^it- ^, 5 c: i: iiD ^ T . PKISPfC- 3 7 
30 -^>(Dtfim^(D:kSi'»t:^fUmmS^ (xD-^r^ 

[0 0 18] s^qj^{b37-'y>i:T;i/*'; 

=17 -'J'' ^•<ar>^iciiv>Asj^^e.n5. 
^-f^tVi^fcti. ■J'Wi^lC^^caw©«PiSI*K:** 

tSIE. g©i^^gf«As*><fc^ifffl^1-i>pH©::i:T% 
:3 ^-'ir'>©il^{i^'f :^ V-'fe© P HM^tjfi-:? < i:. 

40 nI^■^bb■CV^fc•t)©#r^l|^l^b-rSCi:AS»le>tl■rV^S. 

-iJafl^JC. »SgqIj§{b3 7-'f>©^'f:i->j^ttpH8 

~9-e. T;i/3!jUqr^<b3 7-'if>©ii'r*>^{±pH 

4~5r-fe5. *^B-§T-tt. pHA57~l 1 t{Sfetvfe 

•^ti'^^*oJ^<b3 VSffl''^ ?. ^ i:A5<fc 0 * b 
v>o pr^{b1-5fc«)©^«i: bTB:. «»Jitt> 

^-Hf'feifAsfi^'jTN^nSAJ. ^^s^5^©$[tao§^tt 

50 [001912. «il«S^4i*«i^©^jg:^^ 
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[0 0 2 0] *^B^^cfflv^^,^^•i) 'J >^ig7j<^M©u > 

[0 0 2 1 ] *^B^^rfflv^?,i^5.:*;l'^">A^7kg^^(D 
'i7A^^^S{i^-5fe*t^•r•fe^^«^ mmmx-:^^xi> 

J:<s fiSJ^fis R^*;i/i^'>A^J:ftBKm?L^^T:-|&#b 

[0 0 2 2] *fBB^©*«^^i«ia^4<**r*4©Si)i:&ffi 

^3^5V^T. miiB*;i/v">AjM7k^}gi:3^-'if>§#;& 20 
1-2) 'J >^S7j<^?S{±x S^&^§it:|5]Bt?iST^nSo ^ 
rpii^j ii(4@t^KilB#t:?gTt- Sfl^^O«^^£$1- 
t»®■Ctt:ft<^ 'J>« (0.01~5mliglS) ^o3^SlC«T 

[0 0 2 3] Btjl3S)S^^(^tCttfe?>*^bfe. a^fi© 
iW7jc*AnT43<o KM7K®a{±1^lcRS^$ix*cV>4s. 
fflV^5*;l'i"^7 A^«ISCD«fc{i«lllgST-fe5 ^ i: 

[0 0 24] *#6B^(D^jg;^^{r43V^T. SfS^^W t 30 
:fc{j-SA;US/'^A'f:t>ag{±3.75iiiMJiiTx "J ^ 
>mStt2.25iiiMWTtiMll#Stl,5:ii:A5»ST-fe5o * 

S^^*;©^!f3i^eBMM{bi)5SStf p>n5^^?>T• 
>?iaAS2.5iiiM. 'J>ll'f;i->^4n.5iiiMWTtC)NI^$ 
liiuBW±©M^i*;5£# S :i i: 

[0 0 2 5] *^B^©i^ji:^iSt^DV^Tv 

lfC-3r2~9:U b<tt70 : 30~85 : 15i:'5;5<t5 
t?^S■ri>ChA5^i?*bV^, dnttaiSS^'fe-SlSii^SC: 
ofei:§©A'f KD^^ri/T/'^^^ hi:37-'y>©E» 
JtA^s 4{*#©*a^ (75:25) tc<fc!)ji£V^::i:AsaBm 

[0 0 26] j^^m(Dmm:^^i^^^^x. Huiasje^^ 

®7!3;U'>*:7A^7kSMi:37-';f>;fe#trU>^tg7k^ 50 
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'i7Ait7j<S^Si:3 7-y>^#tr'J >^m7kSfg®tH% 

m©as &$ijiit2.^i:i3<i:t)ms©$gffl{c$tjti- 
[0 0 2 7] ^ih^m^<ommj t\i. 

t:3giM$n2)&s*&M©^tiii#raifefc t) 

5o BulBjBl?SiiJg©IS^tt> feh^jsmsg©^^^-^^ 

^ o 



[0 0 2 8]5S;:fc^ *;US/'>A^7K^^S:fectVU>l 
7K^^S©#i3l^gJIJStt^ il##fiS|5lli# iife 10 

^fe^Lrt) (c«Tbllt>?)J;5(-^S1-.So 

[0 0 2 9] *^^©^(f®^^^«^343V^T. ^fiKfSM 
YXi^^yTn^^ hi:n'7-'y>©MSitAS70 : 30~ 
85 : 15K:«li#$nsig^s *;i/S^'>AJfi7ki§Jt©¥lS3SI 
«iJi«;fe5~25IllM/lIlinCi9:^bfci:§©^ tti^l9!PgU:43 
lt?.*;u>"i'Aig7k^?fi©^iS{i400iiiMWTv »Sb< 
(±50~200mMO®HT-fe?)o 3^-'5''>S:^trU 
>K7K^«®aS(il20iiiMWT> iff S b < {il5~96i0M© 

>3l-7ifJ{|i^*#lSbfc±T% SJS^§lrttji^^*tS 
jigg© 1 ^^fc ©2pjg«$ici*-rs t)©i:1^?., 
[0 0 3 0] Pv-'y>^^trU>^7kSMic*;i'i"> 
A^^«Si:©lt^tt, 3 : 1~1 : 3©ISHi:1-5c:i:As 

Tb. AJ®$^:t-rS*^M©<5effl■:4^'J>^CV^ 
«-&.K:J±s *;i/i^'>A^aAs^£b-rv i'vy^A^iST 
U ^©<aT?&S*t<cii:t>feSiP^T-ifeS 
11-199209^&S#R^) . 

[0 0 3 1] *^?Sti3V^T. SJott©pH(i7~ll©lB 
fflT\ A^o^^bCtiSrmi^it'StSio^^jgT-rs^i: 
A^SSbV^. .tf)itP*b<ttpH7~9©ISHT-x iPO^^b 
©♦iS0.5felrti:1-Scifc*s<tv^„ dtitt. 

7--^ >(ipH7~ll©®HT-^tt;^t J: 
c bTi^*i*5S4l-s *)®T'$) »)v Sfe 'J >^*;i'i'>t7 
A^)C:©pHffiH^c4^v^T^5t^^®c:b^•rv^fc». c© 

pHiBffl-efe*x« 'J vBijtj-'i'i^ A i: 3 7—5^ >© g am 

ll<bAS{EJi$nSA»^T-feSo «:*5pHAsilSj@;t5i:s 

^T-Tk^^/b^^ntc < < fi^btz^. «-&i*©^7k^*siS 

ASfes. pH4S7*SI;ei:s 'J >K*;i'i">As n 
7— y>fc*.{c?!fe«bt:< <*S, ^{b©ti*si 
$:M^i>i:> 3 7-':7'>±T-©'J >^*;i/i^'i7A©WJ 
J^lcatlA^Sb^ @BiSil<b*^S<^S (Kikuchi et.a 
I., Biomaterials 22, (2000) pl705-1711) ) . 
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CO 0 3 2] *^B^©S3i;^^£^c^5v^■c> lii-mtiivmm 

MbT-^IKH (^iJ^KtO.S) 

i., pH3>hP-7-i:bT{±^ t?iJx.«NISSINttS{®*) 
<Z)As^lf?>ns, ^iis S)iSMOpH*siiSCi:®«tv^J: 

[0 0 3 3] *^B^OS3g;^^S{-t5V^T. 

[0 0 3 4] SE>M*^5)4l:fe?5t«Jt)$^Sjiis ^i^Wi. 

[0 0 3 5] SDEJEigff^tt. 0'CW±110'CWT©m«SH 

t±, *CD&tBS®#■^'^25•CW±60•Cfe^TCDi6Hi:^S3 
i: * b < , 35*Clji±45*CtiTO® IS i: 1" 5 C A^lf 

C^(f^bV^o 

[0 0 3 6] SW?^^EPinb?5;#&fT^i:. SB 
fflili<b*$e){C{jyt1-5'3i:*ST-#SOT-^fF*bV^o * 
^B^T-iDEfigJBfcffl l^ ;r i: ©T- § ?)E^jiJLaSM b 

[00 3 71 3 . :^mims.i^^imn<Dm. 

5ji^ji'C^^^{::cto-c^7k*?£SiJfflibfc^t. m 

[0.0-3 8] ^mn<D^mmm,m-^^ii-^nit. 7km 
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igym ^mmmm^--s.mm vxt^^s m.mLX'bx 
v^, zoi^xmx^fitz^'^^i^ttnit. ji-?'7b^t#ia 

[0 0 3 9] 4 . ^mtmm.^^mim(Dmmvi <fc 54 

10 ^^gt-B-^t. it^g^fo:l^^AWSbv^, ^^.-s 

l~100iiiol%) 0:3 > S fc{±^!^^^^^AP bT i) 

[0 0 4 0] Hifiltts l;5«lrlJ-^i^^^JSfflV>fc4^Wlg 

- hm(0-( v->T^- h?^^mM ; 1 -j^^;!/- 3 - 

y—'fyiglZMiyX lOuml A» lOmmoligS fti^t: 
4S5^P*bV^, 

[0 0 4 1] iiiB^sittts 35'-';7'>i5i±©i:-©a5^s 

30 ©d*.s ^©'J>^d;<i:t)l%W±H^MA52iA^tL5^i: 
A5»^b<^ 5%W±t2iA^n-5c:i:5!)5J:Dj(f*b 

©+^*;ffi«^*A5^^T-g^V^A^e>T-fe5„ fe^ b. 

jipj^d:ii§M^j©ffiffi{is m^i^^mm-r^^mmmizm 
^^^£|JlSb'CS^«i;©5ijK^i£T$-&5©T-a«JAS'i;» 
[0 0 4 2] mM^m:^^(Do*>. ^)V^-)vy)iy=\i 
40 -;i/b-^1-$^. f#e>n5a^tt;©^i*;®^i:<.^a® 

[0 0 4 3] BU)fi-?f#^tlfcv A-f KDdri/T/^^^ h 

*>K. $>^\.^t3mmt.X'(D:^-i^>y'^. Sb<lt}f 
b**5?>^>'l'^-;i'5';U7^h H^iDitT 1 0^P^S/i6$ 
if 5, mmSfS^s )i-^A^{C«^f*:;&5iib. !^7jcT-3 

50 [0 0 4 4] zzx\ <7;u^-;i/T;u7^t Ktt, lt-&4 



11 



H10Mniol~liiunol^Jin^fl^ii:A5j(FS L/V^<, S 

to 0 4 5] ^#?,nfcl8fll«^ii*t^i|s^tt^ 

B S c: i: C J; ? T §61" S c: AST- 

©fit ?) ^ >^^c J; o -t if laii t- s ^ A^T- 

[0 0 4 6] *i*;fllJt{i^ ^^--yvl gCMUT10;U 
moi~iOiBmoi©^;v^— \f^ma bTlglSI* 

Pa iTk^m) A»?>15MPalil± (^^'#) t[pl±bfco € 

[0 0471 5. ^mmmw.-^^iiMn(Dmm 20 

mmmo^ma. ^wM^y'>^^n. mymm^nm 
( 0 0 4 .8 1 *^f6?§t <fc t) ^) 

[0 0 4 91 *||B^©«^SS^^-&^«^*4C^ 
[0 0 5 01 bfcii5n3-C> 

^iixi^m?Am(^^^fm^mmim.mMh\.x 

§So 50 
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[0 0 5 1] 



f n n 9 1 ^ffiiiai 1 • m%4»igaig©jtw 

1. iiE^:^^ 

;tlcK{b*;i'i>''>A©jt«jiiS*lSml/iiinCll^bv tll^ 
jSi:4©Sl©<fc-5t^'fb^-a-feo U>^7X®M©3i?S 

xDn7-y» ©»{±2.0lgT-^^i: U SJiSSS* 

i: § t:HAp/3 ^ > ©KStt A580/20{C S iS^T- 

[0.0 5 31 iaS40-Cs pH90lfeffT (MISSIN 

ttSpHn>bD-7— : 4fflV^TpH9±0.3lC^o) , 
:&©^g=£8!cb<jSi#b^#^s 4^>7'<&:t>;t7«iMb 
-^j^■C•Ji^Sb^d;*se.^ piit?giT(-J;Dff-pfc, 

[0 0 5 41 ^Ofbv &S^<DMMit^ KikuchiS) (Bioma 
terials 22, (2000) pl705-1711) {CgBtt©:&ffiK:tit-3 
fc. 

[0 0 5 5] 2. a^«;©ffNffi' 
^eiEbfeo $?>t25•c^ zQKP&x-zAmm—mjnBi^i. 

1) ?£WTC^1-o 

1) mmmi^ 

^l^tztm^^Ms Beckman-Coltertt^RapidV 
lis X. S © Co V\ t tt^BgT-IS!^a?feiffl^ bfeo 

2) Hj^ia{fiies^ 

mymr^^o^m-^mo x 5 x smm' ^s-y- > t-;!/ ^ b-c^ ^ 

#S^tPffttSAGS-lkHSfflV^^ crosshead speed SOOyuni/ 
min, span 15iiim©|fe{it='r-H;^ffllf^^fiiJ^bfco MM 
l±5Iiff V-'s f#^)ixfcload-distortionftSI<t •Ji'V^^^ 

fsbmmmom^ii-w x 5 x smm' ^-y- > i: bx^ leg 

OaS? RC-412^fflV^TlBJSbfc. 



)iJfc!KfiiyB^®«^{*5x5x5iiim'^-y->7';i/i:bt. PBS 
(AB*S^a^) 30niU3Sabs l~21BKtt)fe») 

[0 0 5 6] 

[»1] . 
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IS (%) = C (Wx-Wo) /Wo) xlOO 

[0 0 5 713. sf&gisf^ mm) mmmm 

SJS«]Sfll^43{t § gill' tCjbSt ^ * ^Ui^ ■> i^-f 31- >i3<t 



(8) ^!|tga 2003-190271 

14 

[0 0 5 8] 

^^jUSx 1/2 
[0 0 5 91 

mi] 



Ko. 


1 


2 


3 


4 


5 




50 


100 


160 


20O 


Ann 




1600 


800 


500 


400 


200 


'J ViEzKS^iDiiit (niM) 


15 


30 


.% 


60 


120 


U V®3W§«j®§ (ml) 


3200 


1600 


SOO 


SOO 


400 




1600 


800 


500 


400 


200 




0.234 


0.938 


2.4 


3.75 


1^ 


£JS&$%4iOF0«a^ (ill) 


0.141 


0. 563 


1.44 


2.25 


9 






5-71010 


3-5CUI 


I-2CBQ 








4. 4 ±0,4 


U.6±U5 


10.0±0.5 


7.0±0.6 


9.8±0.3 




Z5.0±2.0 


50.0±3.0 
0.66±0. 15 


30±2.0 
0.50±0. 12 


21.0±3.0 
0.25±0.05 


27.0 ±2.0 
0.56±0.Q5 






0. 13 ±0.03 
1.80±0. 17 


3,50±i.00 


2.80i0.81 


O.77±0,O5 


1.80±0. 10 






55 


37 


35 


34 


23 




34 


49 


51 


52 


02 




11 


14 


14 


14 


15 




76/21 


78/22 


78/22 


79/21 


81/19 




1 immmam^i) 


28.1 1 32.5 


38.4 


51.8 


57.2 



[0 0 6 01 4. iSSm 

±®g$®la8«IAS:^^»^lS»■cv^feo m^mm Ca(0 

(S2) o C(Dfei*. lOOmM Ca(OH).T-}^fi£$ixfe^^*^ 

7|c«*523%®400iiiM Ca(OH). (9.8±0.3M 
Pa) Viit^X. *«tiSV^^S (11.6±1.5MPa) &rNb 

[0 0 6 11 B^W*7BWI^ (21Bi*T-) tt^-fbA^ 
ISii^^tzo )fe43^Safl<)tl5^SiS^±7B^t:*v^■C«J;^5 

^[H]0iS^■!^•>7■;l/^±v^■f^^^)C:oteHl^t•$)-&c: 
[0 0 6 21 5. 

Sl*l'^©l^$>fe!3®«$&fi (nM/min'ml) ) A^f)^B#W 

[0 0 6 31 *lia^^D^^'fT■c^i^ v^-r^^®0!lT•*l¥J9 



-^A'f :*->*)'J:V'J >il-<2|->SK^±^ ^n^n3.75inM 

30 ¥*9ii5$i*liiiiiiW±0^^<*^*^f'&^*i'^^^'® 
[0 0 6 41 tBI6@|igT-©2K^^b*-'l/i''>ASlS 

1. mc^rn 

2ms©iUto*^'ft;y!3;i/i"i'A^s^&5£ffit'' 
40 xUMt'n-otzo 

A) (£?gjK*Kfb3!j;i/i''^A (lOOmM) 
m^mntLX. 100iiiM®*K<b*;i'i^'J'A«gSIM800m 

tt^ :/^)g0fi5RT7"o:37-'!7'» 2.01g$:^)Dxfc3 
OmMCD'J >^7JcS^£1600mlS:fflV^fco SjSgHCttfe^ 
*>b»800ml©i^*?&Xnv 2l?il)iS?£8-12Oml/min0fB 
H-e^'^b$•fr^ ^iWliilHlfilt^'&it^fl^fiK^-B-feo. 

^loy-f >©fiSJtA580/20{c«; IS;^ o T 
50 i.. 
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ItVX. 4OO111M® 7X^{b * ;l/ ^> A S®M200m 

6] 2. ^-^ii-omm 



K 120niM' 
[006 
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2 (lOOiiiM Ca(OH).) aXUmZ (400mM Ca(OH), ) IZtts 

to 

[00 6 7] 
[«2] 



[00 6 8] 



Ho. 




7 


8 


9 


10 






s 


15 


20 


50 


100 






100 


100 


100 


100 


100 






aoo 


800 


800 


80O 


800 






30 


30 


30 


30 


30 




^}>m^m0>m (ml) 


1600 


IBOO 


1600 


IfiOO 


1600 






BOO 


800 


800 


800 


800 








0.5 


0.94 


1.25 


3.13 


6.26 






0.3 


0.56 


0.75 


1.88 


a7s 






8'5t)iiii 




l<2iiiin 


eODm 


10 Dm 








4.41:0.5 


20^1 


7,21:0.8 


5±0.1 


B±0.3 








0.201:0.02 


1.0*0.1 


0.321=0.08 


0.231:0.10 


0.18db0.06 








65 


37 


35 


22 


20 








94 


49 


61 . 


62 


65 








a 


14 


14 


16 


15 








76/24 


78/22 


78/22 


79/21 


siao 








28.2 


32.3 


30.8 


52.2 


51.8 






(400nM Ca(OH),) > 








Wo. 


n 


12 


13 


14 


15 


(nl/nin) 


6 


10 


15 


20 


50 




400 


400 


400 


400 


400 


*iMbX7^v^>'^2*cofi (ml) 


200 


200 


200 


200 


200 




o>mi (him) 


m 


120 


120 


120 


120 




400 


400 


400 


400 


400 




200 


200 


200 


200 


200 


^JB^gi4»«Ca^* (mM) 


8 


10 


15 


20 


60 




4JB 


6 


9 


12 


30 




77Dm 


5&Dm 


570m 


BSDm 


37am 






4.4±0.5 




201:1 


7.2±0.8 


5±0.3 




0.20i0.02 




i.ato.i 


o.mo.nR 


o.mu.10 






40 


37 


3S 


40 


39 






44 


53 


55 


50 


49 




10 


10 


12 


10 


12 






81/19 


84a6 


82/18 


83/14 


80/20 


llMMii 


1 liinasuifHisa) 


33.8 


3S.5 


48 


22.8 


47.2 



[0 0 6 9] 3. 

lOOnM Ca(0H),©^{1:f{is M^i\jl3)W>0A<DTn>r 



[0 0 7 0] ttz. 400mM Ca(OH),®^{'|:f{i^ *®{b 
*;i/^">A©4^>7jittJijgA^8inl/iain (^i93iS>iJS4 
ml/iin) (Dm<D?i-m&&^QH^:)^±(OW.'^i$.m^^tl. 




( 

17 

^ > ©^1^*5^ b T v> d X. e) nfe. 
[0 0 7 11 4. #Sg 

[0 0 7 2] g^«s(wi3 : i^- \'ik:kmmmm^^ii^ttn 
(Dim 

*®{b*;i/5^'>A«®S?glO0iiiM, 800mU U >®*^^R 
(T7"pn-7— 5^>2.01g^tf) 30niM, 1600mU Tk^-fb 
* )W> ^ AOji^Sj^lSml/min (¥^mJ$JS7. 5ml/m 

in) . sji£;^iit^$ifi7jc»8ooiiii0^{i^-c\ ^«?yii;i^ 

[0 07 3] ni:>Mz.^y-Y^W&^ (KSUcm : B$ 
m±^. cm®t£;^) i:a^t@<b$-^fcf-?L«i (ifi^ 
5inm:A) 0^ft$@3H5^bfc, 

[0 0 7 4] ±l3J^-htt^«*)«<> «VM»«t«*« 

t Tffl V^ 5 i: UT V^ ?, i: ,mt)tlfe. 
1. HAp/CoHt-&«:Olii^ 

^0|J 1 OliWi:- Ltzii^^\ 40inM®7jt^'fb*;^t''> 
S^S2clm' i:=I^-'!7'>2g^^^)S24^llMOU >^7jc^^S2d 

^^;f^J0rJ7-'y>lgt^bt^ •€-n^n^^>'i/i5'~-'i'T;i/ 

: 0.0191-13.5 ■iiiol/g®l6Ht-^<b$#TfT'0 

feo ;i/y;t/xt K0.191 iiimol/gT-llira± 

5. 

[0 0 7 612. l^iittCDai^ 
(Beckman-ColterK) i&fflV^T^®ilil^iJi4ti^b 
Jt^Scftfeo $?>i3, sulfo-SDTB &t J;t) £-amino S 

[D 07 7l3.lg^ 

1) mMmm^mm.mm(Dm^s ^;i/^-;i/7;i/xt 
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liim7>^Al;^b?)3i:Ast):6^ofco 

oTtiinbs 1.35iniiiol/gcollagenT'Sl^ftt^bfc (0 
(1.35mol/gJiJl±) f±. a^i**ffM^5#il5*tF^{c:^ 
10 i^^<&|5a#bT8[^fli:3SK^®T$-&Sdi;*^®bT 

Sill- i) ct a 1 3 7 >»T-iEM<b b ttt (la 

<$;©^^9-)l?ttS;» b 9 S 

4) sulfo-SDTB ij^©i^mx y;i/^'-;i/T;i'7^t K1.3 
5iiimol/giiJS't-(4x i^gS© £-aminoa{±t^m$ix*t*»o 

$ ^ o 

[0 0 7 81 4. f^m 

^;i/^?-;i/T;i/7*t ^♦^±^ Ax^*ti:bTiii*«SMJ«W 
?iJS?fe«li#^5fetot(i. =1 7-^ >lgfefc lOmmolW 

rtT-©^PA^KSElclt«»J-rs i:1-^^tS^ Ssmi[A5#v^ 

J:t>Tt)v ^^*:#«^fe^©:^>'X=H^^;^^t^Ji (3 7- 
■!7'>#«g«t<^©HAp©iB|pi) tt^gfl<J^3il^t$^^•rv^ 
30 fe. 

[0 0 7 9] ^ffi^i 5 : ^mm mMmw-^tPimncD^ 
1. 

HAp/Col«^i*^<«i^©4#:rt^e¥tt«rv ^M^?!! 4 ff# 
^,nfc^>'U<5'-;i'T;i/7^b (2x2x2iinii) ^-i^ 

1t^)S#rttaAb-C^'^fc, 1,2,4®^ 

SSfe) ^^bTfFffibfco 
[ 0 0 8 0 1 2. ilSm 

40 fflj^^fl<Jt^4©i^*> y;i/^-;i/T;i/7^t 

±x<D^Wilii(D^mx\ *^«©8[-&«;i:lB]SK©#JI^ 

[0 0 8 1] lg;^©i!SiR/^^3lJt{4> ^)V^-)VT 
;V7^fcHiiEtibfe)!)5o-C3I<^!3x SSS©ISfil (19 
l/iiiioU:Jl±) t-tt. 4Mr^feo-Ct»70-80%As#rtt:^# 
bTV^fc. -r^:t>*.^ 3 7-'!f>lgfefe!3l9.1;tzmolO 
^;UiJ'-;i'T;i'xt KT-l^1f bfc*.©(4i^50%*^ 675// 
molT-lilffibfc*)©i«^85?i;W±A^El? bTV>fe. ^ 

50 =i7-y>igfefc»)i.35iiiffloi©^;i/^-;i'7';u7=t 



( 11 ) 



2003-1902 71 
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TK^&<Dm^mii. 80-951 0-10%. o%x-i>^rzo # 

[0 0 8 213, 

i>k±x*). 3 7-':7'>ig$)fet)</;i/^->'i'T;i/7^t Ki 

9.lAimol~1.35Bmol®iiS-r-?gmbfe«-&i*tt^ AX-g- 
a 7 —^T" > Igfe fe t) ^^l/^ t K 10;umol~l 

fee 

[0 0 8 3] 

[011 



20 



Ax#«-icjiitfc4<*i^^llMSA^^3a-e$ 

2). 

[lISoffi^^SiB^l 

[011 lalti^ ^«?yi^3J:t>'2-e^fflbfe^^«e* 

10 [021 02tt. ^ifi^JlT-ff ?)ixfelOOiiiM Ca(OH), tib'ft 
[031 03tt^ f'?L»*5J;U^i^-b^^i^EKff^bfc> 

[041 04tt. HT-^filL/fcW^^ 

[051 05iis ^/;u^-;i/r;i/7^t Hf5BltlL/feW#» 
•to 



20 



[041 



+ 





0 3 6 0 12 15 
GA Coneenlratlon I innol • geef ■ 



[135] 




0 02 0.4 0.6 0.8 

OA Concentration / mmol 'geoT^ 




{72)f6W# ME. (72)^B^# l§ft& lEtA 



( 14 ) 1^1820 0 3 - 1 9 0 2 7 1 

;^l5B«9ASTtJ-M2-22 §im-\iy^>m AMrfJ-^ 2 -22 ifffl-fe'75^>^* 

F^-A(#^) 4C081 AA14 AB04 BA13 CD121 
CF031 DA02 DA16 DB03 
DC15 
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